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The  Wheeled  Versus  Tracked  Vehicle  Study  was  performed  in 
response  to  a  15  May  84  tasking  from  HQDA  ODCSOPS  (DAMO-FD) .  The 
study  provides  an  overview  of  the  wheeled  versus  tracked  vehicle 
subject  area  and  answers  several  specific  questions  contained  in 
the  original  tasking  message.  The  study  report  is  presented  in 
briefing  slide  format  and  addresses  the  following  subject  areas: 
engineering  and  design,  mobility,  cost,  perceptions  of  wheeled 
armored  vehicles  and  foreign  trends.  The  study  team  made 
extensive  use  of  existing  data..  The  report  provides  a  general 
overview  of  the  wheels  versus  tracks  issue  as  it  applies 
to  military  vehicle  requirements. 


EXECUTIVE  SUMMARY 


1 .  INTRODUCTION .  The  HQ  TRADOC  Studies  and  Analysis  Activity 
(S&AA)  conducted  the  wheeled  Versus  Tracked  Vehicle  Study  in  the 
Jun  84  thru  Har  85  time  frame.  The  study  was  performed  in 
response  to  a  HQDA  ODCSOPS  (DAMO-FD)  tasking  of  15  Hay  84. 

2.  Purpose. 

a.  To  conduct  an  analysis  of  the  factors  used  in 
developing  wheeled  and  tracked  vehicle  operational  requirements. 

b.  To  lay  a  foundation  for  the  development  of  specific 
criteria  upon  which  to  base  future  decisions  regarding  wheeled 
and  tracked  vehicles. 

3.  piscuss.iQD., 

a.  Background.  On  15  Hay  84 r  HQDA  ODCSOPS  (DAMO^PD)  tasked 
HQ  TRADOC  to  conduct  a  Wheeled  Versus  Tracked  Vehicle  Study. 

The  tasking  resulted  from  questions  raised  by  the  Secretary  of 
the  Army  in  the  Fall  of  1983.  In  Jun  84r  HQ  TRADOC  S&AA  assumed 
proponency  for  the  study  and  with  assistance  from  the  US  Army 
Tank  and  Automotive  Command  (TACON) t  the  US  Army  Corps  of 
Engineers'  Waterways  Experiment  Station  (WES)  r  the  OS  Army 
Foreign  Science  and  Technology  Center  (FSTC)  and  the  TRiiDOC 
Schools  and  Centers ,  conducted  t^e  study  in  the  Jun  84  thru  Mar 
85  time  frame. 

b.  Objectives. 

(1)  Identify  the  mission  essential  factors  that  should 
be  considered  when  developing  vehicle  operational  requirements. 

(2)  Identify  the  inherent  engineering,  mobility  and 
cost  differences  between  wheeled  and  tracked  vehicles  designed 
to  perform  similar  missions. 

(3)  Identify  the  current  uses,  rationale  and  projected 
future  uses  of  wheeled  and  tracked  vehicles  by  allied,  Warsaw 
Pact  and  major  nonaligned  nations. 

(4)  Lay  the  foundation  for  the  development  of 
quantifiable  and  defendable  criteria  to  be  used  in  the 
development  of  future  wheeled  and  tracked  vehicle  requirements. 

c.  Assumptions.  None. 


d.  Methodology.  The  general  r.ethodology  employed  in  the 
study  effort  was  to  survey  the  professional  literature  to 
identify  what  was  known  about  the  wheeled  versus  tracked  vehicle 
subject  and  consolidate  the  material  into  one  coherent  package. 
Generation  of  new  data  was  held  to  a  minimum  because  of  the  time 
availedsle  to  perform  the  study  and  the  fact  that  most  of  the 
relevant  variables  had  already  been  exhaustively  studied.  The 
study  was  conducted  in  the  following  phases: 

(j)  Phase  I.  HQ  PRADOC  S&.\A  tasked  the  supporting 
organizations  to  conduct  independent  analyses  of  the  wheeled 
versus  tracked  vehicle  subject  as  it  applied  to  their  respective 
areas  of  expertise.  These  independent  analyses  were  conducted 
in  the  Jul  thru  Nov  84  time  frame. 

(2)  Phase  II.  HQ  TRAOOC  S&AA  integrated  the  results  of 
the  various  supporting  analyses  into  one  coherent  package » 
prepared  the  final  briefing  and  published  the  final  report. 

This  effort  was  accomplished  in  the  Nov  84  thru  Mar  85  time 
frame. 

e.  Findings.  Wheeled  vehicles  are  superior  for  all  vehicle 
mission  rcles  that  require  either  Tactical  Support  (13%  off¬ 
road/85%  on-road)  or  Tactical  Standard  (30%  off-road/70%  on¬ 
road)  levels  of  operational  mobility.  For  vehicles  requiring  a 
Tactical  High  (60%  off-road/40%  on-road)  level  of  operational 
mobility r  wheeled  vehicles  are  competitive  with  tracked  vehicles 
in  cross-country  performance  up  to  around  10  tons  gross  vehicle 
weight  (GVW) .  Above  this  level ,  wheeled  vehicles  must  rely  on 
higher  levels  of  mechanical  complexity  and  larger  overall 
vehicle  sizes  in  order  to  provide  acceptable  levels  of  cross¬ 
country  mobility.  These  efforts  tend  to  become  ineffective  at 
about  the  20  ton  GVW  level  where  the  size  and  mechanical 
complexity  of  high-mobility  wheeled  vehicles  render  them 
impractical  for  military  use.  Above  the  10  ton  GVW  level r  the 
mobility  trade-offs  imposed  by  the  wheeled  configuration 
seriously  compromises  its  effectiveness  as  a  direct  fire  combat 
platfCTm.  The  cost  advantage  associated  with  the  use  of  wheeled 
vehicles  was  found  to  lie  principally  in  the  operating  and 
support  (O&S)  arena  and  is  on  the  order  of  a  25  to  33  percent 
reduction  in  06S  costs.  The  general  advantages  associated  with 
the  use  of  wheeled  vehicles  tend  to  be  in  the  cost  and 
reliability  arena  and  are  purchased  at  the  expense  of 
operational  utility.  Tracked  vehicles  are  intrinsically 
superior  to  wheeled  vehicles  in  the  cross-country  environment r 
especially  in  the  softer  soils  found  in  the  temperate  areas  of 
the  world.  The  review  of  foreign  trends  revealed  that  there  is 
not  a  significant  movement  among  major  nations  to  embrace 


wheeled  armored  vehicles  for  tactical  use.  Prance  is  the  only 
major  western  nation  that  has  made  a  substantial  commitment  to 
wheeled  vehicles.  Other  countries  that  use  wheeled  armored 
vehicles  tend  to  restrict  their  use  to  mission  roles  that 
complement  the  tracked  force. 

4.  Conclusions. 

a.  Wheeled  vehicles  are  preferred  for  all  vehicle  coles 
that  require  either  Tactical  Support  or  Tactical  Standard  levels 
of  operational  mobility. 

b.  For  Tactical  High  levels  of  operational  mobility: 

(1)  Up  to  10  tons  GVW>  wheeled  vehicles  are  preferred. 
The  cross-country  performance  of  high-mobility  wheeled  vehicles 
is  competitive  with  tracks  and  significant  OfcS  cost  savings  can 
be  realized  through  the  use  of  wheeled  vehicles. 

(2)  In  the  10  to  20  ton  GVW  ranger  tracked  vehicles  are 
preferred  for  all  combat  roles.  Wheeled  and  tracked  vehicles 
should  be  looked  upon  as  competitors  for  support  roles.  The 
decision  of  whether  a  wheeled  or  tracked  configuration  is 
preferred  for  a  particular  support  role  is  dependent  upon  what 
the  role  is  and  where  it  is  going  to  be  performed.  This 
decision  is  best  left  to  the  cost  effectiveness  analysis 
process. 


(3)  Above  20  tons  GVW,  tracked  vehicles  are  required. 
The  size  and  mechanical  complexity  of  high-mobility  wheeled 
vehicles  renders  them  impractical  for  military  use. 
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SLIDE  5  -  BACKGROUHD  (CONT) 

The  tasking  HQ  TRADOC  recsived  iron  HQDA  (DAMO-FD>  consisted  of  a  general  cequirenent 
to  identify  the  advantages  and  disadvantages  of  wheeled  and  tracked  vehicles  over  several 
’perf  ornanceSf  design^  and  cost  paraneterSf  •••• 
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SLIDE  6  -  BACKGROUND  (CONT) 

,  ,  ,  and  a  secies  of  specific  questions.  In  the  interest  of  time#  answers  to  some  of 
the  specific  questions  will  not  be  presented  in  this  briefing.  Answers  are  included  in 
our  backup  material  and  will  be  included  in  the  published  version  of  the  briefing. 
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SLIDE  10  -  IS  THE  ARMY  FULLY  EXPLOITING  THE  ADVANTAGES  OP  WHEELED  VEHICLES 

This  is  the  fundamental  question  that  prompted  the  analysis.  The  key  word  in  this 
question  is  "advantages"  which  presupposes  that  there  are  some  intrinsic  advantages 
associated  with  the  use  of  wheeled  vehicles,  or  more  specifically,  wheeled  armored 
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SLIDE  11  -  PERCEPTIONS  OP  WHEELED  ARMORED  VEHICLES 
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PERCEPTIONS  OF  WHEELED 
ARMORED  VEHICLES 


Depicted  here  are  the  TRAOOC  standard  definitions  of  vehicle  operational  mobility 
contained  in  the  US  Army  Wlieeled  Vehicle  Master  Plan.  The  terms  are  used  when  the 
mobility  requirement  for  a  projected  vehicle  mission  role  is  detined  in  the  projected 
vehicle's  Organization  and  Operation  Plan.  Tactical  Support  Nobility  is  the  least 
demanding  level  of  off-road  mobility.  It  would  be  found  in  normal  road  vehicles  or 
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SLIDE  18  -  FOREIGN  TRENDS  (CONT)  ^  8TH  GUARDS  ARMY 

SlidQ  tl8  contained  in  Appendix  C  (claeaified) 
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Given  we  have  identified  wheeled  armored  vehicles  as  the  area  of  differing  vehicle 
fleet  philosophyr  let  us  look  specifically  at  the  weight  ranges  where  wheeled  armored 
vehicles  are  feasible  and  the  general  mobility  trade-offs  required  for  their  use. 
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SLIDE  26  -  MOBILITX  ANALYSIS  (CONT)  >  SHOCK  AND  VIBRATION  &  AVERAGE  SPEEDS 
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SLIDB  40  ~  COST  ANALYSIS 

Th*  final  portion  of  our  analyaia  ia  coat.  Hera  ua  lookad  at  tha  thraa  major 
cataqoriaa  that  contributa  to  ovarall  lifa-cycla  coat. 
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SLIDE  41  -  COST  ANALYSIS  (CONT)  -  RDTtE  AND  PROCUREMENT 

Tb«  first  ares  we  examined  was  Research#  Development#  Test  and  Evaluation  Cost 
(RDT6E) .  Unfortunately,  due  to  the  absence  of  data#  we  could  not  confirm  any  clear 
trends.  Most  recently  procured  light  vehicles  have  been  non-developmental  items  that  were 
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SLIDE  42  -  COST  ANALYSIS  (CONT)  -  LAV  VS  M113 
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T  ANALYSIS  (CONT) 


SLIDB  44  “  BOTTOM  LINK  -  COST  ANALYSIS 

In  general f  these  are  the  bottom  line  conclusions  of  our  cost  analysis. 


BOTTOM  LINE  -  COST  ANALYSIS 
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Philosophically,  the  British  Army  has  a  strong  bias  towards  tracked  vehicles  and 
■ekes  liaited  use  o£  wheeled  armored  vehicles  as  scouts,  armored  personnel  carriers  and 
internal  security  vehicles.  The  great  majority  of  British  mechanised  infantry,  including 
all  units  supporting  tanks,  are  carried  in  tracked  armored  vehicles. 
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Tba  French  appear  to  have  reached  what  they  consider  an  optimal  mix  of  wheeled  and 
tracked  light  armored  vehicles  and  do  not  appear  to  be  making  any  efforts  to  move  away 
frrm  their  current  force  mix. 
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BACKUP  SLIDE  19  -  SHOCK  &  VIBRATION  -  6  WATTS  ABSORBED  POWER 
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BACKUP  SLIDE  22  -  MISSION  PERFORMANCE  TINE  -  LAUT2RBACH,  PRO 
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BACKUP  SLIDE  23  -  MISSION  PERFORMANCE  TIME  -  LAUTERBACB,  PRO 


3-46 


o 

«  «  « 
s  fc4  x;  2 

•H  «  4J  c 
■U  43  o 
»  e*H 
k.  O  M  01 

c  o  <u  n 

ACC  -H 
•O  A*H  •  g 

O  u  C 
r?  O  A-H 
44'  A  u 
^  u  ^  O'  n 
n*  A  44  A 
A  &  A  r4 
U  44  x:  u 
44  e  A  44  •H 
X  A  O  43  £ 

(tf  X  -H  44  44  A 
o  A  O  > 
oo  A  44 


1 

U  a  A  43  A 
A  U  0»4« 

.  i  '  H  -H  O 

Q 

A  A  M  A 

X3  9  l-i 

^  A  44 

s 

43  A  43 

o 

C  A -4  44  43 

•^  >  A  44 

XO-H 

9*9  f-l  44  > 

i 

04 

A  4<  9*9  A 
XU  A  A  > 
M  a  44  -H 

2  C  44  O-H-H 
A  A  43  44 

•O  43  A  A 

1  ACM  a 

A  A  A  A  a 

a  44  .  A  O 

09  •H  >0  9  »  O 

X  E4  A  A  • 

M  .H  »3  A  e  >-4 
H  A  A  >  -H  A 
O  A  A  •H  A  > 
09  C  43  43  44  a  A 

CJ  A  >  44<H  A  U 

X  a  44  W  44 

2  U44  a  A  _ 

X  O  O  O  Ml  A  *0 

X  44  k.  a  A  A 

2U  C  44  O  IH  O 
A  U  U  U  14 

So.  A  A  e  *H  I 
44  44  O  X3  44 
0,  e  44  C  A  44 

O  A  9  >  O 

X  >*4  0<  A  A 

o  A  A  a  .'9  44 

M  A  .H  M  A  A  C 

n  .HA  U  ^  A 

CO  X  M  A  A  A  U 

M  A  43  A  A  u 

X  A  <S  ^  -S  S 

JS  V  A  >  CU 

44  0*0  A 

I  44  1-4 

•O  A  O  C  r* 
A  A  U  -H  O 

<«  44  f4  A  43  A  O 

C4  A  ^  A  A  44 

A  •H  >  A 

09  a  •  a_  A  Oi 
Q  A  44  •H  *9  9 

M  M  C  A  A  X 

k4  A  iH  U  0» 

”  as'ss'”5 

0«  X  o  943  cru 

33  14  •H  >  A 

8*^  ^  A  W  9 

>  a  A  44  o* 
<  C3  A43  A  A 

2  A  U  44  X  U 


3-48 


BACKUP  SLIOB  25  -  HISSION  PERFORMANCE  TIME  -  KAFRAQ,  JORDAN 


MISSION  PERFORMANCE  TIME.  1  OKm 

Mofraq.  Jordan - Wat  Soil  Condition 


sjnoH 


BACKUP  SLIDE  26  -  VEHICLE  SUSPENSION  VOLUME  -  1984  WES  PARAMETRIC  ANALYSIS 
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BACKUP  SLIDE  27  -  ARMORED  VEHICLE  SUSPENSION  VOLUME  -  1985  WES  PARAMETRIC  ANALYSIS 
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BACKUP  SLIDE  29  -  GUN  PLATFORM  STABILITY 
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BACKUP  SLIDE  31  -  THIN-SKINNED  VEHICLE  HARDWARE  COSTS 
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BACKUP  SLIDE  32  >  LIGHT  ARMORED  VEHICLE  HARDWARE  COSTS 
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BAdCUP  SLIDE  33  -  PROCUREMENT  COSTS  -  CADILLAC  GAGE  COMPANY 
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BACKUP  StIOE  34  -  OPERATING  AND  SUPPORT  COSTS 
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BACKUP  SLIDE  37  -  VOLUME  COMPARISON  OP  BASE  VEHICLES 
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If  We  equip  the  wheeled  alternative  with  larger  tires,  to  bring  its  VCI 
level  in  line  with  the  tracked  alternative,  we  see  that  the  vehicle  grows 
considerably  in  size  and  that  it  will  now  require  a  C-5A  for  air  transport. 

This  vehicle  comparison  provides  a  good  depiction  of  the  wheels  versus  tracks 
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BACKUP  SLIDE  41  -  COUNTRIES  PRODUCING  LIGHT  ARMORED  VEHICLES  -  WHEELED 
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BACKUP  SLIDE  42  -  COUNTRIES  PRODUCING  LIGHT  APHORED  VEHICLES 
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(TO  PllCLAl*/CnR  TPAOOC  FT  POMPOE  V*//«TCO>*^/ 

RUKLO*R/COPn«ocOn  JkLPY  v>  //npcoc// 

a  Af  0  PUkTf  Hi/C0PU5AC*C  F7  LE«  VEttwOPTH  KS  //FTZL-C*  N-I// 

«4JlO«6L/COP  tOGC  F7  IPf  VF//»TCL-P// 

RU«JHRA/CnPUS*lCS  PI  HUACMUCi  *2  //»TS1-Cn// 

RUCLOIA/CORSIGCEM  PI  GORDON  P*  //A7  2H-C0// 

NT 

t)KCL»5 

suBXCi:  uHrriro  vs.  TRAcvrn  vehicifs  S7uov 

!•  OVER  YhF  »*ST  six  RONTHS  NUREROUS  0UF57I0NS  H»vr  RC£N  RAISED 
OR  IHE  PROS  FRO  CONS  OF  IRFCKFO  PRO  yMEELPO  VFMICEES  RIVEN  CERTAIN 
ERViRONRcNTH  CONRI  IT^NS.  «  WATERWAYS  f  XPERINENTi  T  ION  STATION 
IWtSl  SIUDYf  CPNnuCTPO  F*Y  TWF  CORPS  OP  EWRINFfRS*  FXANlJ»En  WHEELED 
AKU  TPACXEn  VPHICLE  CAPAhTl  TTTES  OVER  VAPTEO  TYPES  OF  TERRAIN  IN 
WEST  GERPANY  in  FOIH  WFT  AND  DRY  SEASONS^  WOWEVfP*  IT  DID  NOT 
ADDRESS  ANT  OPERATIONAL  FACTORS  OfHEP  THAN  NOPILTTV. 

?.  THE  ARK Y  NEEDS  A  OUANTIPIAPLC  AND  OE^ENO*RLF  FOUNDATION  UPON 
WHICH  TO  BASF  ITS  FUTURE  VFMICUEAR  SFLCCTIONS  BETWEEN  THE  TRATkED 


ROUTI  A'E 


A‘*3 


PAGi  n?  pur«nwns«t7  u<vcLiS 

MM)  WHlilEO  VFHICIE  CATEBOPirS.  IMfPrFCPf#  PfOUrST  WOt  TR*oor 
PPOVZOL  A  UP]  TTF*f  REPORT  A^n  PRUflNG  TO  THIS  HO«  NLT  3t  JUL  AA 
OCTAIllNG  TMr  CAPARILTTIES  ARf)  LlPITiTlORS  OP  yMrrtro  AUn  TRAOAEO 
ViHlCIES  WHICH  THE  ARPy  CAN  tlRE  AS  FVALUATTON  CRITPRTA  FOR 
OLTERP1N1N6  WHICH  CATEGORY  OE  VEHICLE  IS  pREPERAPLE  rOH  EACH 
PISSIOW  AREA  AND  EUNCTIANAI  ARPLICATTON.  POP  CRT*  CS  AND  CSS 
mission  areas  the  REIATIVE  IMPORTANCE  OF  TERRAIN  CONSXCERaT  IONS* 

IN  COPPAPISON  TO  OTHER  FACTORS*  SHOULD  RE  SPECIPIED.  ALL  .APPRO¬ 
PRIATE  TERRAIN  TYPES  SHOUin  RE  CONSmERED. 

S.  THE  following  QUESTIONS  SHOULD  RE  CONSIOFREO  IN  CONNECTION  WITH 
THIS  Study: 

A.  WHAT  ape  the  AOVANTAGES  AND  01 SA OV ANTAQES  OP  WHCCLED  VEHICLES? 
TRACKED  Vi  ^:.,ES?  A»EAS  OP  CONSIDERATION  SHOULD  TNCLtlOE?  RORILJTY# 
maintenance  PORTS*  LIPE  CYCLE  COSTS*  UNIT  PRODUCTTON  COSTS*  ROTE 
CCSTS*  TRANSPORTAHILTTY*  SURVTVAbILlTY*  PAYLOAD  CAPACITY*  ETC. 

M.  IS  THE  ARPy  FUILY  EXPLOITINR  THE  AOVANTAfir^  OE  WHEELED 
VEHXCLLS? 

C.  ARt  THERE  ANY  "ISSIONS  WHItM  OUGHT  TO  PE  F XCLUSI VELY 
ACtO*PliSHEn  PY  wheeled  VEMIHES  or  EXCLUSIVELY  PY  TRACKED  VEHICLES? 
FOR  EXAPPtE*  MISSIONS  SUCH  AS  LOGISTICS  SUPPOpT*  COMMAND  AND 

PAtoL  03  PUEAOWDTAIT  UNCI  AS 

CONTROL*  IF  W*  COMMUNICATIONS*  ETCi  Ml  Oh  |  NOT  NEfO  TO  HAVE  VCHTCLES 
WHICH  CANi  HAPITUAILY  TRAVEPSE  SOFT  SOTL  AND  RUGREO  TCRRATNI 
TM.REFORE*  THESE  MISSIONS  pTRMT  BE  PEPFOPMEO  REITER  MY  USINR 
WMUED  VEHiCtES. 


0.  iii  pr*tCTln£  couin  uMrcito  w^wiars  pc  sii^sTiTuirn  for 
1RACKCU  VLHICLCS  TO  S*VE  RAlRTFMliCr  tRO  OTHCR  CO^TS? 

£•  00  UF  RCrO  TO  PROVinr  SOME  SHORT  niST*IIICF  MOMTLlTy 

iRHANCCMLNT  CAPABILITY  FOR  UHtFLEO  VTHiaFS  TM  UAPTIMF? 

F.  DOES  THE  M*ir-H*4CK  YPHICLf  rOHcrPT  M*VF  SUFFTCICNT  MERIT 
irr  UA  RRAWT  RDTF ? 

6.  COMPAPF  UHECLFO  VS.  TRACK  VEHtCLF  SMOCK  A^n  VlbRATTON. 
DOES  EITHER  CATERORY  CAUSF  ST  ON  IF  IC  AMTL  V  RREATFR  OETRIMENTAL 
EFFECTS  TO  SRFCIAl  MISSION  FOUIPMENT:  E  .6  •  IFM  EOUTPMFNT*  ETC? 

H.  DOTS  either  CATEFOPY  OF  VEHICLE  HAVE  AN  AOVANTAfiE  IN 
PROVlOlNb  ONROAPO  POUFR  fifNFOATION? 

I.  IS  THE  OERRAOAIION  IN  MOBIL  ITT  CAUSER  MY  TOUINS  TRAILERS 
GREATER  FOR  EITHER  CATEfiORY  OF  VEHICLE?  THIS  SHOULD  PE  CRpSS- 
REFtRENCrn  TO  THE  POWER  PfNERET  ION  QUESTION .  AMOVE*  l.E,  IF  EITHER 
CATEGORY  OF  VEHICLES  CANNOT  MARlTUAtlY  RENEPATF  ONMCARQ  POWER*  THE 
HCoIlITY  OF  THE  related  SYSTEM  MOST  ME  ASSESSED  ON  A  MRSIS  WHICH 

PAwE  OA  RUEAnw03A17  UNCI  A  S 

lAClUOES  the  towing  OF  ANY  ARPROPRIATf  GENERATOR  TRAILEMS. 

A.  POC  THIS  HEAOOUARTERS  IS  ITC  PETE  DALTON*  Ay  PP5-7%16* 
sT 

A  1A  17 
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rORT  MONROE.  VIRGINIA  aSSSt 


REPLY  TO 

attention  OP:  ATCD“AC 


31  August  1984 


SUBJECT:  Coubat  Developnenta  Study  Plan:  Wheeled  va  Tracked  Vehicle  Study 


HQDA  (DAMD-FD) 
WASH  DC  20310 


1.  References: 

a.  Message,  HQDA,  DAMO-FD,  1S1924Z  May  84,  Subject:  Wheeled  vs  Tracked 
Vehicle  Study. 

b.  Letter,  HQ  TRADOC,  ATCD-AC,  17  Aug  84,  SAB. 

2.  In  reference  a,  HQ  TRADOC  tras  tasked  by  ODCSOFS  (DAMO-FD)  to  conduct  an 
analysis  of  the  factors  used  in  developing  wheeled  and  tracked  vehicle 
operational  requirements  and  to  lay  the  foundation  for  the  development  of 
specific  criteria  upon  which  to  base  future  decisions  regarding  wheeled  and 
tracked  vehicles. 

3.  In  reference  b,  HQ  TRADOC  forwarded  a  preliminary  study  plan  to  HQDA 
(iUMO-FD)  outlining  a  proposed  methodology  and  establishing  a  time  schedule 
for  completing  the  study.  Several  minor  changes  were  suggested  for  the  study 
plan  and  they  have  been  incorporated  in  the  attached  version. 

4.  Request  approval  of  the  attached  Wheeled  vs  Tracked  Vehicle  Study  Plan. 

5.  HQ  TRADOC  POC  is  Mr  Kenneth  L.  Boyd,  ATCD-AC,  AV  680-3037,  FTS  931-3037. 
FOR  THE  COMMANDER: 
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ATCD-AC 


SUBJECT:  Coabat  Developaents  Study  Plan:  Wheeled  va  Tracked  Vehicle  Study 


HQDA  (DAMO-FD) 
WASH  DC  20310 


1.  Purpose  of  the  Study  Plan.  To  conduct  an  analysis  of  the  factors  used  in 
developing  wheeled  and  tracked  vehicle  operational  requiranents  and  to  lay  the 
foundation  for  the  develouaent  of  specific  criteria  upon  which  to  base  future 
decisions  regarding  wheeled  versus  tracked  vehicles.  Study  is  being  done  in 
response  to  B(^ilA  (DAMO-PD)  tasking  of  IS  May  1984. 

2.  References.  Message,  HQDA,  DAMO-FD,  151924Z  May  84,  SAB. 

3 .  Terms  of  Reference^ 

a.  Problea.  A  concern  exists  at  the  Under  Secretary  of  the  Arsqr  (USA) 
level  that  tne  criteria  used  by  Che  Coabat  DevelopBcnts  coaaunity  in  defining 
vehicle  operational  requirements  is  not  clearly  delineated  nor  is  it 
consistently  applied.  To  assuage  these  concerns,  USA  requested  the  Axny  staff 
develop  a  quantifiable  and  defendable  basis  for  defining  future  wheeled  and 
trackca  vcuicle  operational  requireaents. 

b.  lapact  of  Problea.  None  specifically  identified. 

c.  Objectives. 

(1)  Identify  the  mission  essrntial  factors  that  should  be  considered 
when  developing  vehicle  operational  requireaents. 

(2)  Identify  the  inherent  engineering,  aobilicy  and  coat  differences 
between  wheeled  and  tracked  vehicles  designed  to  perform  similar  missions. 

(3)  Identify  the  current  uses,  rationale  and  projected  future  uses 
of  wheeled  and  Cracked  vehicles. by  allied,  Warsaw  Pact  and  major  nonaligned 
nations. 

(4)  Lay  the  foundation  for  the  development  of  quantifiable  and 
defendable  criteria  to  be  used  in  the  development  of  future  wheeled  and 
tracked  vehicle  operational  requirements. 
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d.  Scope. 

(1)  The  study  will  identify  the  gross,  vehicle  weight  ranges  where 
3th  wheeled  and  tracked  solutions  to  vehicular  requlrecents  are  feasible. 

(2)  The  study  will  identify  the  mission  essential  factors  that 
aould  be  considered  when  developing  vehicle  operational  requirements. 

(3)  The  study  will  identify  the  differences  between  the. wheeled  and 
racked  vehicle  desigrs  related  to  siobility,  engineering,  SAM,  nnd  life  cycle 
ast. 

(4)  The  study  will  identify  the  force  composition,  rationale  for 
slection,  unique  features,  design  innovations,  and  future  trenda  of  wheeled 
3d  tracked  vehicle  fleets  of  allied,  Warsaw  Pact,  and  major  nonaligned 
itions. 

(5)  The  study  will  address  the  desirability  of  substituting  wheeled 
'hides  for  tracked  vehicles  during  peacetime. 

(6)  The  study  will  provide  a  foundation  for  the  development  of  a 
sthodology  to  be  used  by  the  Combat  Developments  comemnity  in  defining  future 
leeled  and  tracked  vehicle  operational  requirements. 

e.  Limitations. 

(1)  Doe  to  time  constreints,  the  study  will  make  use  of  existing 
ita.  Original  work  will  be  kept  to  an  absolute  minimum. 

(2)  The  study  will  generate  generic  recommendations  on  the  future 
Lreetion  of  wheeled  end  tracked  vehicle  requirements  definition.  The  study 
Lll  not  make'  any  recommendations  on,  specific  systems  currently  under 
ivelopment. 

f.  .Assumptions.  Mone. 

Bsseutial  Elements  of  Anelysis  (EEA). 

(1)  What  are  the  inherent  mobility  differences  between  wheeled  and 
racked  vehicles  designed  to  perform  similar  missions  in  the  following  areas? 
lalysis  should  be  performed  across  the  gross  vehicle  weight  spectrum  where 
ith  wheeled  end  tracked  solutions  to  vehicle  requirements  are  feasible  and 
Idress  the  various  probable  terrain  types  that  will  be  encountered  by  US  Army 
>rces.  Additionally,  the  analysis  should  address  any  other  factors  (e.g.. 
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viaibility)  that  influence  operational  effectivenesa  from  a  mobility  ' 
perspective. 

(a)  Soft  soil  mobility. 

(b)  Slope  traversing. 

(c)  Obstacle  negotiation. 

(d)  Linear  feature  traversing. 

(e)  Average  cross  country  speed. 

(f)  Average  road  speed. 

(g)  Percent  terrain  denial. 


(h)  Gap  crossing. 

(i)  Trailer  toving. 


(j)  Vehicle  agility. 

(2)  What  are  the  inherent  design/enginecring  differences  betveen 
wheeled  and  tracked  vehicles  designed  to  perfons  similar  missions  in  the 
following  areas?  Analysis  should  be  performed  across  the  gross  vehicle  weight 
spectrum  where  both  wheeled  and  tracked  solutions  to  vehicle  requirements  are 
feasible. 


(a)  Vulnerability. 

(b)  Interior  volume. 

(c)  Interior  vibration  level. 

(d)  Interior  noise  level. 

(e)  System  reliability. 

(f)  Petrolenm,  Oil  and  Lubricants  (POL)  consumption. 

(g)  External  noise  signature. 
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(h)  Vehicle  tberaal  signature. 

(i)  Vehicle  radar  signature. 

(j)  Transportability. 

(k)  Drive  train  and  suspension  volume. 

(l)  System  maintainability. 

(m)  Vehicle  acceleration. 

(h)  Payload  capacity. 

(o)  On  board  power  generation  capability. 

(p)  Swimming/ fox ding  capability. 

(q)  Stability  as  a  weapons'  platform. 

(3)  What  are  the  inherent  differences  in  cost  between  wheeled  and 
tracked  vehicles  designed  to  perform  similar  missions  in  the  following  areas? 
Analysis  should  be  performed  across  the  gross  vehicle  weight  spectrum  where 
both  wheeled  and  tracked  solutions  to  vehicle  requirements  are  feasible. 

(a)  Research.  Development.  Test  and  Evaluation  (RDT&B). 

(b)  Procurement. 

(c)  Operation  and  Support. 


4  ' 


(d)  Life  Cycle; 


(4)  What  factors  were  considered  critical  when  wheeled  and 
tracked  vehicle  operational  requirements  were  developed  in  the  past? 

(5)  What  is  the  feesibility  and  desirability  of  substituting  wheeled 
vehicles  for  tracked  vehicles  \n  the  training  base? 

(6)  Are  there  any  short  distance  mobility  enhancements  for  wheeled 
vehicles  that  should  receive  additional  development? 

(7)  Is  it  desirable  to  revive  the  half-tracked  vehicle  concept  for 
further  development? 
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(8)  Do  wheeled  or  tracked  vehicles  cause  greater  detrimental 
effects  to  on  board  electronic  equipment  through  vehicle  induced  shock  and 
vibration? 

(9)  Do  wheeled  or  tracked  vehicles  induce  greater  operator/ 
pAssenger  fatigue  when  performing  similar  missions? 

(10)  What  are  the  factors  inherent  in  vehicle  design  that  enhance 
operational  effectiveness  on  the  battlefield? 

(11)  What  are  the  general  mission  roles  supported  by  wheeled  and 
tracked  vehicles? 

(12)  What  general  uasion  profiles  should  be  considered  when  an 
evaluation  is  made  of  a  wheeled  or  tracked  vehicles  ability  to  support  various 
mission  roles  (identified  in  EBA  g(ll))? 

(13)  Are  there  a^  mission  roles  (identified  in  SEA  g(ll))  that 
should  be  performed  exclusively  by  either  wheeled  or  tracked  vehicles. 

(14)  What  is  the  current  vehicle  mix,  underlying  rationale  and 
probable  future  direction  for  the  wheeled  and  tracked  vehicle  fleets  of 
allied,  Warsaw  Fact,  and  major  nonaligned  nations. 

(15)  What  factors  should  be  considered  when  developing  quantifiable 
and  defendable  criteria  upon  which  to  base  future  decisions  on  vehicle 
operational  requirements? 

h.  Constraints.  The  target  date  for  production  of  an  executive  summary 
with  accompanying  written  briefing  is  31  Oct  84. 

i.  Alternatives. .  Alternative  vehicle  concepts  will  be  selected  across 
the,  gross  vehicle  weight  spectrum  and  mission  roles  (Combat,  CS,  &  CSS)  where' 
wheeled  and  tracked  solutions  are  considered  feasible.  The  analysis  will  make 
use  of  historical  performance  and  cost  data  from  various  vehicles,  but  the 
results  of  the  study  will  be  presented  from  a  generic  wheeled  and  tracked 
vehicle  perspective.  The  analysis  will  make  extensive  use  of  the  data 
generated  in  the  Light  Armored  Vehicle  (LAV),  the  Hobile  Protected  Gun  System 
(MFCS),  and  the  Armored  Combat  Vehicle  Technology  (ACVT)  programs.  The  cost 
analysis  will  make  use  of  the  cost  data  generated  for  the  five  vehicles  (V- 
150,  V-300,  HOWAG,  Scorpion  and  Alvis  Infantry  Fighting  Vehicle)  of  the  LAV 
program^  the  HEMHT,  the  MLRS  chassis,  the  FAASV  and  any  other  representative 
vehicles  for  which  validated  cost  data  is  available. 
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W 

j.  System  Organization.  None. 

k.  Mission  Profile.  Various  general  mission  profiles  will  be  identified 
in  EEA  g(12)  that  will  serve  as  the  basis  of  the  comparative  analyses  in  phase 
II  of  the  study  effort. 

l.  Measures  of  Effectiveness  (MOE).  The  objective  of  this  analysis  is  ^ 

to  identify  the  critical  operational  factors  that  should  be  considered  in 
developing  future  vehicle  operational  requirements.  The  primary  MOEs  of  the 
analysis  will  be  an  identification  of  the  critical  factors  (evaluated  in  the 

EEAs)  that  affect  a  wheeled  or  tracked  vehicles  ability  to  successfully  <3 

support  the  various  mission  profiles  identified  in  EE&  g(12). 

m.  Methodology. 

(1)  The  study  will  be  conducted  in  two  phases.  Phase  I  will  serve 
as  the  source  data  for  phase  II. 


(a)  Phase  I. 


(aa)  Mobility  Assessment.  The  US  Army  Corps  of, Engineers  Waterways 
Experiment  Station  (WES)  will  conduct  a  detailed  analysis  of  the  relative 
mobility  differences  inherent  in  the  designs  of  wheeled  and  tracked  vehicles. 
The  analysis  will  identify  mobility  differences  across  the  weight  spectrum 
where  wheeled  and  tracked  solutions  to  vehicular  requirements  are  deemed 
feasible.  The  analysis  will  be  a  compendium  of  past  work  at  WES  tempered  with 
professional  judgment.  The  analysis  will  provide  a  general  delineation  of  the 
inherent  strengths  and  weaknesses  of  the  two  vehicle  configurations  from  a 
mobility  perspective^  WES  is  responsible  for  answering  the  following  EEAs: 
g(l)(a)  thru  g(l}(j),  g(6),  g(7),  g(8),  and  g(9). 


iJ' 


(bb)  Design/Bngiiieering.  The  US  Army  the  Tank  and  Autcmotive 
Cosniand  (TACOM)  will  devel<ip  a  deta^ed  analysis  of  the  relative  engineering 
differences  inherent  in  th«!  wheeled  and  tracked  design  ^ilosophies.  TACOM 
will  develop  as  complete  a  rationale  as  possible  of  the  RAM  differences 
between  the  two  design  conliigurations  based  on  historical  experience. 
Additionally,  the  analysis  will  address  the  specific  survivability  and 
ttansportability  differences  inherent  in  the  two  design  philosophies.  TACOM 
is  responsible  for  answeriijtg  the  following  EEAs:  g(2)(a}  thru  g(2)(q),  g(6), 
g(7),  g(8),  g(9}  and  g(10} 


(cc)  Cost.  Head^ 
(TRADOC)  will  conduct  a  pa 
differences  in  system  cost4 


uarters  US  Army  Training  and  Doctrine  Comtsand 
^ametric  cost  analysis  to  identify  the  inherent 
between  wheeled  and  tracked  vehicles.  The 
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analysis  will  make  extensive  use  of  the  cost  data  from  the  LAV  program  and  any 
other  validated  cost  data  that  can  be  acquired.  HQ  TRAOOC  is  responsible  for 
answering  the  following  EEAs:  g(3)(a)  thru  g(3)(d). 

(dd)  Requirements.  The  TRADOC  Integrating  Centers,  in  conjunction 
with  the  TRADOC  Schools  will:  identify  the  factors  used  in  the  past  in 
developing  vehicle  operational  requirements,  identify  the  factors  considered 
to  be  critical  to  battlefield  effectiveness,  develop  mission  profiles  to  be 
used  in  evaluating  the  capability  of  wheeled  or  tracked  Vehicles  to  support 
various  mission  roles,  and  identify  general  classifications  for  the  various 
vehicular  mission  roles.  TRADOC  Integrating  Centers  are  responsible  for 
answering  the  following  EEAs:  g(4),  g(S),  gClO),  g(ll),  g(12),  and  g(13}. 

(ee)  Foreign  Governments.  The  Foreign  Science  and  Technology  Center 
(FSTC)  will  perform  an  analysis  to  identify  force  composition,  rationale  for 
development,  unique  features,  design  innovations  and  future  trends  of  the 
wheeled  and  tracked  vehicle  fleets  of  allied,  Warsaw  Pact  and  major  nonaligned 
nations.  FSTC  is  responsible  for  answering  EBA:  g(14). 

(b)  Phase  II.  HQ  TRADOC  will  integrate  the  results  of  the  Phase  I 
efforts  into  a  coherent  package  to  identify  the  critical  factors  inherent  in 
the  wheeled  and  tracked  vehicle  des'.gn  philosophies  that  affect  vehicle 
operational  effectiveness  and  should  be  considered  when  wheeled  and  tracked 
vehicle  operational  requirements  are  developed.  This  will  be  accomplished  by 
a  comparison  of  the  inherent  differences  in  wheeled  and  tracked  vehicles 
identified  in  phase  I  (EEAs  g(l}  thru  g(ll))  in  conjunction  with  an  evaluation 
of  the  effectiveness  factors  and  mission  profiles  identified  in  EEAs  g(12}  and 
g(13).  HQ  TRADOC  will  identify  areas  where  data  voids  on  the 
wheeled  versus  tracked  issue  exist  or  where  additional  analysis  may  be 
required  to  facilitate  the  development  of  a  quantifiable  and  defendable 
criteria  to  support  development  of  future  wheeled  and  tracked  vehicle 
operational  requirements.  Additionally,  HQ  TRADOC  will  do  a  comparison  of  the 
utilization  of  wheeled  and  tracked  vehicles  by  the  US  Army  end  major  foreign 
governments  identified  by  FSTC  in  EEA  g(14).  K)  TRADOC  is  responsible  for 
answering  EF^:  g(15). 

h.  Models.  Army  Mobility  Model  (AAM). 

o.  Related  Studies.  The  analysis  will  be  base  on  existing  data 
extracted  from  numerous  related  studies.  The  specific  studies  consulted  will 
be  delineated  in  the  bibliography  of  the  final  report. 

p.  Criterion  of  Choice.  None. 
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4.  Bavironmental/Threat  Considerations .  Vehicle  capabilities  will  be 
eraluated  across  the  environmental  spectrum  expected  to  be  encountered  by  US 
An^  forces.  Threat  will  be  considered  from  a  system  survivability/ 
vulnerability  perspective. 

5.  Support  and  Resource  Requirements. 

a.  Support  Requirements. 

(1)  Headqtiarters  US  ktmj  Kateriel  Comsiand  (AMC).  Provide  HQ  TRADOC 
the  life  cycle  cost  estimates  for  following  vehicles  identified  by  TACOM  as 
representative  of  the  wheeled  and  tracked  vehicle  fleets  in  the  gross  vehicle 
weight  categories  where  wheeled  and  tracked  solutions  to  vehicular 
requirements  are  feasible. 

(a)  Wheeled  Vehicles.  Light  Armored  Vehicle  (LAV)  alternative 
vehicles  (V>150,  V-300.  and  MOWAG)  and  HEMMT. 

(b)  Tracked  Vehicles. .  MLRS  Chassis  or  FAASV,  LAV  alternative 
vehicles  (Scorpion  light  tank  and  Alvis  Infantry  Fighting  Vehicle). 

(2)  US  Army  Tank  and  Automotive  Command  (lACOM).  Perform  ah 
analysis  to  identify  the  relative  engineering  differences  iitherent  in  the  two 
design  philosophies.  The  analysis  will  include  an  excursion  into  what  is 
known  about  the  relative  differences  between  wheeled  and  tracked  vehicles  on 
various  RAM,  survivability,  and  transportability  characteristics. 

(3)  Foreign  Science  and  Technology  Center  (FSTC).  Perform  an 
analysis  to  identify  the  status  of  wheeled  and  tracked  combat  vehicles  in 
allied,  Warsaw  Pact,  and  major  conaligned  nations.  The  presentation  will 
include  a  description  of  the  present  force  composition,  explanation  of  what 
economic  or  doctrinal  factors  led  to  the  present  vehicle  fleets,  and  a 
discussion  of  the  probable  direction  of  foreign  governments'  vehicle  fleets  in 
the  future  with  an  accompanying  rationale. 

(4)  US  Army  Corps  of  Engineers  Waterways  Experiment  Station  (WES). 
Perform  an  analysis  of  the  relative  differences  between  wheeled  and  tracked 
vehicle  design  philosophies  from  a  mobility  perspective.  The  analysis  will 
include  an  excursion  into  various  mobility  enhancements  that  could  be  effected 
on  wheeled  vehicles  to  improve  their  mobility. 

(5)  Headquarters  US  Army  Training  and  Doctrine  Command  (TRADOC). 

Will  provide  overall  coordination  for  the  analysis  effort.  Perform  the 
required  cost  analysis  using  data  provided  by  HQ  AMC.  Present  the  results  of 
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the  analyaia  effort  to  HQEA.  Develop  and  publish  a  final  report  of  the 
studies  findings. 


(6)  US  Amy  Combined  Ams  Center  (CAC).  Delineate  the  critical 
factors  used  in  the  past  for  the  development  of  wheeled  and  tracked  vehicle 
operational  requirements  by  the  CAC  Schools.  Develop  a  CAC  position  on  the 
feasibility  and  desirability  of  substituting  wheeled  vehicles  for  tracked 
vehicles  in  the  training  base.  Develop  a  CAC  position  on  the  factors  inherent 
in  a  vehicle's  operational  capabilities  that  serve  to  enhance  its  battlefield 
operational  effectiveness  for  the  various  vehicular  mission  roles  within  the 
center's  mission  areas.  Develop  general  mission  profiles  to  be  considered 
when  evaluating  the  capability  of  a  wheeled  or  tracked  vehicle  to  support  the 
various  vehicular  mission  roles  in  the  center's  mission  areas. 

(7)  US  Army  Logistics  Center  (LOGO.  Delineate  the  critical  factor 
used  in  the  past  for  the  development  of  vehicle  operational  requirements  by 
the  LOGC  Schools.  Develop  a  LOGC  position  on  the  feasibility  and  desirability 
of  substituting  wheeled  vehicles  for  tracked  vehicles  in  the  training  base. 
Develop  a  LXC  position  on  the  factors  inherent  in  a  vehicle's  operational 
capabilities  that  serve  to  enhance  its  battlefield  operational  effectiveness 
for  the  various  vehicular  mission  roles  within  the  center's  mission  areas. 
Develop  general  mission  profiles  to  be  considered  when  evaluating  the 
capabilities  of  wheeled  or  tracked  vehicles  to  support  the  various  vehicular 
mission  roles  in  the  center's  mission  areas. 


b.  Resource  Requirements. 
(1)  Level  of  Effort. 

(a)  HQ  AMC 

(b)  TACOM 

(c)  FSTC 

(d)  WES 

(e)  HQ  TRADOC 

(f)  CAC 

(g)  LXC 


30  manhours 
500  manhours 
500  manhours 
1280  manhours 
1000  manhours 
300  manhours 


100  manhours 


ATCD-AC 
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(2)  Funding.  Transfer  of  $49,950  from  EQ  TSADOC  to  WES  to  cover 
industrial  funding,  requirements  for  their  support  of  the  study  effort. 

6.  Administrative. 


a.  Study  Schedule.  The  following  time 

schedule  will  be  used  for 

prosecution  of  the  study. 

(1)  Draft  Study  Plan 

10  Aug  84 

(2)  Approved  Study  Flan 

31  Aug  84 

(3)  Complete  Phase  I 

30  Sep  84 

(4)  Complete  Phase  11 

12  Oct  84 

(5)  Draft  Briefing 

19  Oct  84 

(6)  Approved  Briefing 

26  Oct  84 

(7)  Brief  HQDA 

31  Oct  84 

b.  Study  Advisory  Group  (SAG).  HQ  TSADOC  will  host  and  chair  a 
SAG  to  review  the  results  of  the  analysis  effort. 


c.  Study  Project  Officer.  Mr  Kenneth  L.  Boyd,  ATCD-AC,  AV  680-3037,  FTS 
931-3037. 

7.  Correlation.  ACH  070846. 


10 


B-14 


Intentionally  Left  Blank 


BXBLIOGBABBy 


Besch,  E.  W.»  ''Dcx:trine  Regarding  WFV  fe*  Li^t  Infantry*,  Annada 
International  Special,  Novenber  1984. 

Beech,  B,  W.,  "Li^t  Armored  V^cles  -  Pending  Issues*,  Marine  Corps  Gazette, 
Deoenber  1981. 

Bradley,  C.  D.,  ‘^ttieels  Versus  Tracks*,  Armor,  Fort  Khox,  lOf,  May/June  1981. 

Burel,  J.  P.,  "Tracked  Versus  Viheeled  Vehicles*,  Letter,  French  Liaison 

Officer,  Beadguarters,  OS  Amy  Ttainir<g  and  Doctrine  Oanimnd,  Fort  Monroe, 
VA,  20  August  1984. 

Ouoopion,  G.  C.,  %iheels  Versus  Tracks”,  Letter,  Brtiah  Liaison  Officer, 
Headquarters,  OS  Amy  draining  and  Doctrine  Ocanand,  Fort  Monroe,  VA,  4 
SeptaDDber  1984. 

Ely,  H.  P.,  Sterling,  J.  W.,  H^y,  M.  and  Zlsmermann,  A.,  "The  Soviet 

Battlefield  Development  Flan",  (Secret/MOPGBN) ,  V^une  TV,  Soviet  Ground 
Force  Weapon,  Research,  Development,  and  Acquisition:  Process  Outputs  and 
Operational  Dopact,  Office  of  the  Assistant  Chief  of  Staff  for 
Intelligence,  Washington,  DC,  Hey  1984;, 


Ferguson,  "Performance  of  M113A2  and  Piranha  in  German  and  Iranian  Terrain”, 
OS  A^  Materiel  Systaos  Analysis  Activity,  APG,  M),  Movenber  1983. 

Flume,  W. ,  %lheel8  or  Tracks?  >  A  Discussion  of  the  Family  of  Li^t  Armored 
Ooubat  Vehicles  for  ti:e  1990s*,  Wehrtechnik,  P86,  1981. 

Geerts,  G.  A.,  "Wheeled  Versus  Tracked  Vehicles”,  Letter,  Netherlands  Liaison 
C}f£icer,  Headquarters,  OS  Amy  TTedning  and  Doctrine  Qnoand,  Fort  Monroe, 
VA,  29  October  1984. 

Gilbert,  R.,  Kirty,  D.,  smith,  D.,  JenningB,  J.,  Stirmling,  D.^  Reynolds,  R., 
Romhauser,  B.  and  DcUen,  B.,  "The  Mobile  Protected  Sm  St^”,  (Secret), 
OS  Amy  Infantry  School,  Fort  Beming,  GA,  November  1980. 


(Ulchrist,  B.  C.,  Viheeled  Versus  Tracks  Study”,  Letter  j 
Officer,  Headquarters^  OS  Amy  Training  eatd  Doctrine 
VA,  9  November  1984. 


Canadian  Liaison 
(Soenand,  Fort  Monroe, 


Coff,  J.  and  Mlrabelle,  R.,  "Evaluation  of  Oonoeptual  Fire  (Dontrol  Systems  for 

Syscsms 


M^tweight  Armored  Vehicles”,  OS  Amy  Materiel 
APG,  M),  May  1983. 


Analysis  Activity, 


Green,  C.  E.,  "Results  of  Soft-Soil,  Acceleration,  Thming,  and  Maneuver  Thsts 
with  WES  N113/2E  HQTRCO,  Qi  ml,  GM  ATO,  and  a  Oontimporary  ML13,* 
Technical  Report  GIr*83-17,  OS  Amy  Qngimer  watecvajm  Experiment  Station, 
(S,  Vicksburg,  MS,  1983. 


Btndl  and  AsocllSr  "Vehicle  Firing  Stability  Stimulation  of  the  Evcduated 
Kinetic  Energy  Ifeapon  liechnology  Deoionstrator  Vehicle*,  March  1982. 

Labb’e,  J.  S.,  "Future  Chmdian  Infantry  Mobility  in  Europe;  Wheeled  or 

Mechanized",  Canadian  Defence  Qiarterly,  Vbltme  9,  Nmher  1,  Sunmer  1979. 

Hans,  R.  S.  N. ,  "Scorpion:  Tracks  Versus  Wheels  Qantinued",  Marine  Corps 
Gazette,  S^tenber  1981. 

Martin,  E.  G.,  "Brazil's  Fledging  Anns  Industry  Making  a  Hit  with  Meapona- 
Bungry  Ihird  world  Annies*,  Ihe  wall  Street  Journal,  New  York,  NY,  4 
January  1985. 

Murphy,  N.  R«,  Jr.  and  Ahlvin,  R.  B.,  "AMG-74  Vehicle  Cynasics  Module", 
Tacbnical  Report  M-7&-1,  OS  Amy  Engineer  waterways  Enperinont  Station, 

CE,  Vicksburg,  MS,  1976. 

Murphy,  N.  R.,  Jr.,  "Armored  Oasbat  V^cle  Technology  (AG0T)  Program", 
(evidential)  Technical  Report  GIr81-13,  US  Amy  oigineK  Waterways 
Ezporinent  Station,  CS,  Vidbburg,  MS,  1981. 

Nix,  J.  D,  and  Kirkt^,  S.  P.,  "Oxebat  Vehicle  Systems  >  Free  World,  Voltne  2: 
Armored  Persmmel  Carriers  and  Infantry  Fighting  Vehicles*^ 

(Oonfldentlal) ,  D6T-1120S-022-83-VGL  2,  OS  Amy  Forel^t  Science  and 
Technology  Center,  Owurlottesville,  VA,  17  March  1983. 

Nix,  J.  0.  Aker,  J.  R.  and  Klrki:|>,  S.  P.,  "Oonbat  Vehicle  Systems  -  Free 
world,  Voluae  3:  Recxxmaissance  Vehicles  and  Tank  Destroyers", 
(Oonfldmntial) ,  DSlV1120S>022-84-'VaL  3,  US  Amy  Foreign  Venoe  and 
Technology  Center,  Charlottesville,  VA,  8  June  1984. 

Nix,  J.  0.,  ^dweled  and  Tracked  Light  Armored  Vehicles",  (Secret),  Briefing 
at  HeaViBXters,  OS  Amy  iradning  and  Doctrine  Coonand,  Fort  Monroe^  VA, 

16  October  1984. 

NU'±all,  C.  J.,  Jr.,  "Qrose-Oouitry  ODoparlsmis  for  Son.  Jnes  itabrese,  Qhdec 
Secretary  of  the  Amy",  Fact  Swet,  OS  Amy  Qigineer  watKways  QqpiseisaoA 
Station,  OB,  Vicksburg,  NS,  17  Augimt  1984. 

Nuttall,  C.  J.,  Jr.,  "An  AsBeesnwnt  of  the  inland  water-Qrossing  Performance 
of  Select^  Tac^cal  Sipport  Vehicles  (WACRQSS)*,  Technical  Report  GIr>79-^ 
1,  OS  Amy  Qiglneer  waterways  Bcpetiioent  Station,  CE,  Vicksburg,  MB^  1979. 

Nuttall,  C.  J.,  Jr.  and  Randolph,  D.  D.,  "Nobility  Analysis  of  Standard  and 
High~Mobility  Tactical  Sqpport  Vehicles  (HIND  Study)*,  Technical  Report  N- 
76->3,  OS  Amy  Biglneer  waterways  Experiment  Station,  CE,  Vicksburg,  MS, 
1976. 

Nuttall,  C.  J.,  Jr.  and  Randolph,  D.  D.,  "Rational,  Cbnsistent  criteria  for 
Swimming  and  Related  Performance  Quuracteristics  of  Amy  Oaihat  Vehicles 
(SWIMOtlT)  ,*  Draft  Report  to  OS  Amy  Concepts  Analysis  Agency,  OS  Amy 
Qigineer  waterways  EmMrinent  Station,  CZ,  Vicksburg,  NS,  1976. 


Nuttall,  C.  J.,  Jr.,  "Grotnd-Crawling:  1966  Ihe  State-of-the-Art  of  Designing 
Off-Road  Vehicles”,  wilsOn,  Nuttall,  Raioond  Qigineers,  Inc.,  Chestertown, 
MD,  1967. 

Pradko,  F.,  Richaurd,  L.,  and  Kaluza,  V.,  "Theory  of  Hunan  Vibration  Respcsnse”, 
Presentation  at  the  Winter  Annual  Meeting  and  ^lergy  Systems  Exposition, 
Aoierican  Society  of  Mechanical  Engineers,  Mew  York,  MY,  1966. 

Puuri,  Mottin,  and  S^irt,  "Armored  Ocobat  Vehicle  Technology  Stu^”,  TAOM 
R^rt  Mo.  12405,  US  A^  Tank  and  Automotive  Oxnand,  WSarren,  Hi,  1980. 

Randolph,  D.  D.,  and  Grimes,  K.,  "Mobilify  Assessment  of  Mobile  Protected 
Weapi^  System  (MIWS)  Candidate  Vehicles",  Technical  Report  GL-83-19,  OS 
Amy  ^ineer  waterways  Ejqserim^  Station,  CE,  Vidcsburg,  MS,  1983. 

Randolph,  D.  D.,  and  Grimes,  K.,  "Mobility  Analysis  of  Selected  Lichtwei^t 
Armored  Wheeled  Concept  Vehicles",  Tedmical  Report  GIr*82-10,  US  Amy 
Engineer  waterways  Experimmit  Station,  CE,  Vidckxirg,  MS,  1983. 

Schroeder,  R.  H.,  "IFT  Sunnary",  Internal  Memorandum,  General  Motors  of 
Limited,  Lon^n,  Cntario,  15  February  1985. 

smith,  R.  P.,  "Mobility  Perfonnanoe  of  Candidate  Vehicles  for  Corps  Support 
Weapon  System",  Technical  Report  GIr'83-2,  US  Amy  Btgineer  waterways 
Exp^iment  Station,  CE,  Vicksburg,  MS,  1983. 

Tate,  J.,  Ill,  Saxton,  H.  0.  and  Morris,  W.,  "The  Soviet  Battlefield 

Developmatt  Plan",  (Secret/MOPORN) ,  Voluue  III,  Soviet  and  Non-Soviet 
Warsaw  Ehct  Ground  Forces  by  Region  and  Power  Projection,  Office  of  the 
Assistant  Chief  of  St^lff  for  Intelligence,  wadiington,  DC,  August  1984. 

White  J.  J. ,  "Mobility  mdez  as  a  tool  for  Mobility  Design  Selection", 

Battelle  Colunbus  Laboratories,  Goluobus,  CH,  September  1984. 

Vhite,  J.  J.,  ^ifheels  Versus  TYacks  Stu^*,  Batelle  (hluabus  laboratories, 
Oolcmbus,  GB,  July  1984. 

Willoughby  f  W.  C.,  "Mobility  Test  Results  for  the  Light  Armored  Vehicles  (UV) 
at  TWmntyfdne  Ehlms,  California",  Technical  Report  (aj-84-3,  US  Amy 
Qigineer  Waterways  Experiment  Station,  CE,  Vicksburg,  14',  1984. 

Willoughby,  W.  E.  and  Schreiner,  B.  G.,  "Mobility  Validation  Test  Results  for 
the  Armorv'id  Heoonnaissanoe  Scout  and  Comparison  Vehicles”,  Miscellaneous 
Riper  M-74^,  US  Amy  Qigineer  Waterways  Experiment  Station,  (E, 

Vicksburg,  MS,  1974. 

Wilson,  D.,  "Air  Transportability  aiteria  for  Tracked  OoBtoat  Vdiicles",  EMC 
Corporation,  San  Jose,  CA,  June  1984. 


3 


Air  Ttan^rtability,  OH  1-11,  AESC  Design  Handbook. 

”An  Analysis  of  Wheeled  and  Tracked  Vehicles  for  Qose  Qcnhat  Weapon  Systenis” 
FMC  corporation,  San  Jose,  CA,  August  1984. 

”An  Anzdysis  of  Wheeled  and  Tracked  Vehicles  for  Qose  Qonbat  Weapon  Systems" 
FMC  corporation,  San  Jose,  GA. 

French  Briefing,  "Armored  Wheeled  V^icles",  French  United  States  Staff 
Talks,  Jme  1984. 

%lheels  Versus  Tracks  for  Goobat  Vehicles",  lACTM  Advanced  Concepts, 

05  Acay  Thnk  and  Automotive  Ooninand,  WEarrai,  MI,  Me^'  1984. 

"Li^t  Armored  Vehicle  Special  Publication",  International  Defense  Review. 

Miscellaneous  concepts  and  inpublished  reports,  US  Amy  Ihnk  and  Automotive 
Qoonand,  Whrren,  MI. 

Stability  Gcnparison:  Tracked  Versus  Wheels",  FSTC  Report,  US  Amy  Foreign 
Science  and  Technology  Center,  Qiarlcttesville,  VA,  Au^t  1981. 

"Beyload  to  curb  weight  ratio  for  future  5  ton  trucks".  Letter  to  US  Amy 
Transportation  School,  Ft  Eustis,  VA,  US  Amy  Tank  and  Automotive  Gcnmand 
warren,  MI. 

Scviet  weapon  Systems  Characteristics  Handbook,  (Secret/MGFORM) ,  HejKSgxsucters 
OS  Amy  Training  and  Doctrine  Oannand,  Port  Monroe,  VA,  12  Septesber  1984 

Strategy  and  Defense  Magazine,  September  1984. 

TAOCM  Itajor  Item  RAH>0  Sunnary,  US  Amy  Tank  and  Automotive  Cbnnand,  warren, 
MI,  April  1984. 

TM  9-2800,  "Standard  Military  Motor  Vehicles,'^  war  Department,  Washington,  DC 
1943. 

"Tractions  Tracks  or  Wheels,”  Crowd  Defense  Intrl,  May  1980. 

US  Amy  Wheeled  Vehicle  Master  Plan,  Headquarters,  Department  of  the  Atny, 
Office  of  the  Deputy  Chief  of  Staff  for  Operations  and  Plazm,  Washington, 
DC,  September  1983. 

various  ooBpany  publications  and  technological  data. 


